The altered HPA leads to a biphasic pattern during critical illness uncoupling of ACTH and cortisol that may account for an alternative pathway not mediated by ACTH. Cortisol activates the steroid receptor complex at the cellular level of many different genes and inhibits the synthesis of mediators of inflammation such as cytokines, IL, cell adhesion molecules, TNF-a, and NF-kB. In critical illness these pathways are impaired. Some proposed mechanisms include decrease production at all levels of the HPA axis, dysfunction of the glucocorticoid receptors, and structural damage to the adrenal gland from hemorrhage or infarction. Failure of clinical improvement in sepsis has been associated with failure to activate the steroid complex receptors that down regulate the transcription of inflammatory cytokines. Systemic inflammation induces corticosteroid resistance or tissue resistance, despite adequate cytoplasmic and serum cortisol levels [1, [7] [8] [9] [10] .
RAI is defined as having a baseline cortisol level < 20cmg/dL. Since baseline cortisol levels in patients with severe sepsis can be high, using an incremental change in cortisol level of < 9cmg/ dL may be more useful in assessing baseline measurements. A corticotropin stimulation test is used to assess RAI by administering 250cmg of corticotropin hormone and obtaining a basal plasma cortisol level. Samples are then drawn 30 and 60 minutes after the given dose to measure plasma cortisol levels. A 3-level Prognostic Classification System is used to evaluate RAI: a. Good Steroids have been studied for many decades. In the 1980's, some studies reported steroid replacement therapy as having a beneficial outcome in treating septic patients, particularly when routine high-dose methylprednisolone (up to 30 mg/kg) was
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Septic shock is characterized by an uncontrolled systemic inflammatory response that contributes to organ dysfunction, failure and eventually death. The importance of the adrenal glands for survival under conditions of physiologic stress has been known since the early 20th century. Clinical studies explored the potential therapeutic role of corticosteroids in the treatment of sepsis and septic shock. Despite controversies on the benefit-to-risk ratio, they are widely used. The longstanding adoption of corticosteroids in the treatment of severe sepsis likely relies on the prompt reversal of septic shock often seen at the bedside. This current review was designed to provide readers with a clear understanding and rationale for using corticosteroids, while presenting a review of the Survivinggiven. Although some of these studies showed promising results, duration and dose of corticosteroids in the treatment of sepsis and septic shock remained controversial [11, 12] .
In the early 1990's, there was renewed interest to study the effect of a prolonged course of low-dose steroids, incidence of RAI, and factors associated with mortality. There was also a special interest in evaluating cortisol levels and cortisol response to the corticotropin test. Two studies by Ananne sought to answer these questions. The first study based the prognostic value of cortisol levels on a short corticotropin stimulation test in patients with septic shock. In this study patients were randomized within 8 hours of the onset of septic shock. Based on their study results a 3-Level Prognostic Classification System was created. The combination of basal cortisol levels (< or > 34 cmg/dL) and the highest value of cortisol response to corticotropin (< or >9cmg/ dL) resulted in defining three different patterns of HPA axis activation of septic shock. These patterns were associated with three different outcomes:
1. 30% pts had adequate HPA axis activation with a basal cortisol level <34 and cortisol response > 9. Lowest risk of death and median survival >28 days. This study concluded that at the onset of septic shock basal plasma cortisol level and plasma response to corticotropin were independent predictors of 28 day mortality [10] .
The second study addressed the use of a 7-day treatment course with low-dose hydrocortisone and fludrocortisone. The cortisol response was defined as the difference between the highest of concentrations taken before and after the test. In this study, RAI (i.e., non-responders) was defined by a response of ≤9 mcg/dL. This trial found a significant reduction in the risk of death without an increase in adverse events in patients with septic shock and RAI. There were no differences in adverse events between the two groups [13] .
In a multicenter, double-blind, placebo-controlled trial, the Corticus study randomized patients to hydrocortisone or placebo within 72 hours of the onset of septic shock. The Corticus study found that hydrocortisone treatment did not decrease mortality or time to shock reversal. In addition, hydrocortisone treatment was associated with an increased incidence of super infections, including new episodes of sepsis or septic shock. Adverse events such as hyperglycemia and hypernatremia were also noted. A difference in study design may explain the variation of study results between the two trials [3, 9, 14] .
In the Annane study patients with a primary source of infection in the lungs were enrolled within 8 hours of the onset of septic shock. Patients remained hypotensive despite fluid resuscitation and vasopressor therapy. In contrast, the Corticus study enrolled patients with a primary source of infection in the GI tract within 72 hours of the onset of septic shock. For these patients, septic shock was manifested by their hypotension or vasopressor requirement for at least one hour. This led to a disparity in the severity of illness between the two trials, with the Annane group having the sicker patients as measured by SAPS 2 scores and the incidence of mortality in the controlled group. These observations not only raised the issue of timing, but questioned whether sicker patients are more likely to benefit from overall steroid therapy and earlier administration of steroid therapy [2, 4, 15, 16] .
In a published review of the risks and benefits of corticosteroid therapy, low-dose corticosteroid treatment (>5 days) was favored. It also demonstrated a reduction in 28 day mortality and an overall reduction in hospital mortality. The length of stay for patients in the Intensive Care Unit (ICU) was shorter however there was no difference in the hospital length of stay. These patients also showed no evidence of an increased risk of gastrointestinal bleeding (GIB), super infections or neuromuscular weakness, however there was an increase in the incidence of hyperglycemia and hypernatremia [1, 17] .
Another study addressing 3-day course versus 7-day course of low-dose hydrocortisone in patients with septic shock and relative adrenal insufficiency found no difference in mortality between the two groups with 28 day mortality as the primary endpoint showed [18] .
Following these trials, a multi-disciplinary force developed a consensus statement on the diagnosis and management of corticosteroid insufficiency in critical illness. This statement was incorporated into the Surviving Sepsis Campaign Treatment Guidelines in 2008. It concluded that hydrocortisone may be given to adult septic shock patients who are fluid and vasopressor unresponsive after one hour, with the following recommendations:
1. An ACTH test is not necessary to identify subset of adults with septic shock who should receive hydrocortisone.
2. Dexamethasone should not be used.
3. Fludrocortisone may be given if hydrocortisone is not available.
4.
Wean steroids when vasopressors are no longer required.
5. Doses >300mg/day not be used.
6. Steroids should be not given for the treatment of sepsis in absence of septic shock [5, [19] [20] [21] [22] [23] [24] [25] .
Since its implementation, the effectiveness of the guidelines and treatment bundles has been evaluated in a prognostic manner. One study performed the two-part sepsis bundle in a community hospital and found a positive impact on clinical outcome in the number of days on vasopressor therapy, dialysis and mortality [26] . It is important to note that corticosteroid treatment is just one part of the Surviving Sepsis Campaign guidelines. Therefore, we cannot conclude that corticosteroid treatment alone is beneficial for survival, but rather the implementation of the whole package.
In 2012, the Surviving Sepsis Campaign published its results since the implementation of its guidelines. The adjusted hospital mortality was significantly higher in the group that received low-dose steroids for septic shock compared to those who did not. This increase in mortality was consistently higher even in patients who received corticosteroids within 8 hours of the onset of septic shock [16, 27, 28] . Reports from two large international sepsis registries, EDUSEPSIS and PROGRESS, have not supported the use of low-dose steroids in sepsis and septic shock [29] . Moreover, the Bayesian analysis, a statistical methodology used to solve clinical controversies, supports these findings but do not support the use of low-dose steroids in sepsis [30] .
Varying practices on the use of low-dose corticosteroids in the treatment of septic shock remains. Many studies have reported a significant improvement in time to shock reversal after treatment with corticosteroids despite evidence showing no benefit in decrease mortality [8, 16, 31] . Several meta-analysis have failed to reproduce the positive results seen in previous studies. The use of corticosteroids in the treatment of sepsis and septic shock in the setting of RAI remains controversial [3, 15, 27, 32] . Despite these observations the use of low-dose steroids continues to be incorporated in the management of sepsis and septic shock as corticosteroids have shown a faster time to shock reversal [8, [33] [34] [35] . These large sepsis registries provide a description of the management practices and outcomes based on the guidelines and are therefore secondary analysis [27, 31] . The ambiguity remains. Large randomized controlled trials are needed to define the role of low-dose steroids, identify patients who would benefit and to define a recommended dose and duration in treating sepsis and septic shock. The Adrenal trial is underway and aims to address various prescribing practices of corticosteroids, as well as the outcome at 90 days, the patient's length of ICU stay and quality of life at 6 months [36] . The collaboration of new trials and the Surviving Sepsis Campaign will provide new clinical evidence to incorporate in current guidelines.
